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a FED Rl! o fF Cod LHS aT!f +|]UQEaã PDs Uf DSeftafj 
Rif OLE LI AFAZ 
POS INL nfi Kafed! PDA TENGE! BEK GIR KRBmEA 
Gi Civ 2z azz? Û42 DL ingEA ÛÃG ard? D1 jzfb aÃAGK 
N Lie PE. ad DA! KéZEA 2 D_ hi DESEEEE O AQ 
tobdZ IK feof +L yfEOQMZ TKODAE!opdeA! EEA pDDY 
5T yA Î !oydAf LHASA RS O! PDIO.U af G3 
f fod ODAJA GfeR DLINZETROSAA > AGbFGIRG SRE OmdF 
2 ai of OE OSGXFogLET  !oNFIG! o  Firif Cod Aol NAR 
OUSNA [A û OF God NRX Anj!f LDI{SEIhESDKã ePÛf A LEZ NBA 
uaa Um od !qyGEf I TU DOSY T KILKE IAL EUT | !oydAf IGF 
+ HEF + ADAFNHKokKE AR OGEf 
GirpZaıu af laFGi NID! Rf HED!f fINjLD! BFK Gird KIA 
YEbIzZOGIdš D/ed 2A2 KOZ dC +o AK DAE Kok NBS FA ANjOOZA 
KG ù RÃ KÇÎTRIA KfOGHUF LHZDDAF lab ANU df Kfeff +odz 
LTRKOR Kz Risgar ts. Gjerd El DAK df || aoRf LE !nfdj 
| UZKZP\ WA KfeGHUS HO NEGO dKGoAF ezp LK! AZ 
Geù rft ùZÃAdMAANJ HA ffofA fen Zz d U elf A LRRILIHEpUT HBF OO 
š fT A.BBAUA GfteoÃ Gijek O5 Te YE f yaz GY AOR GAZ 
(CD 3 af ) (UT IE PE PUNj:y o zf YF 
31 Gj JÛP Lebo 2i KDKYf yî KÛP کک‎ HA 
3 fk le@] A+DPDHXK GTA !+eofdFE] LEU af f 
NBKEXDdF š GZDOS YFBIjyET datğA . GE f KG uf KjAnSLHZ 


& 


UP fz U af LBD !gyî FENA GE f Lindi UP fz yil !f Pb 
tol f yo] RDISNIDEIA tol DEZGolE Y IBY OYE CAI ASASRS 
tol f Kok f Ags CHF i ZAP || TADA YIG! ,] !oYT A fel o 
l2Ap OSU af LINY JAP a5 NIHPAS FA ary 5S AÛ Î !gkjfi ã ePÛf 
LBTLS.U af O LHR O LFKA YTZSfn LIZ FRA pf +H 
Yf Î ZAI !RLB. pird DS BF Yf afb2 ‡ fešDAN ENE (NC 


NjIP LIFT Ki HA U af lETpÖBYFEIF YB Rf O AŠ( D) DE YT 
l6] !f GZ 


ص 
ES XW 2G!f lA oT ¥ 5#‏ 
YP Yî yÛP U af LBL:‏ 
۷ 


+ Ff Kokt Rot ol f 5 اا‎ 
U a LPBSBGBHAAZGT HA 


الشكلء: مظهر لحر كية القطع المكونة لسطم الاَوض 


3 ell 5S UDSNFEUDE |LJaNBA yU Linz š UŠSCG ¥ fteNp i BEKO 


FIENJ AN iREpIfE zf PAIHAKERNRAEFKC:KIRES FF 
yîb LIZ YK GINS KE GFGZIKT ZABHOYA U af afAe DED fre 
SIOR Nj. Of GpaA GFZ HIG YHA . Gj 2š ASY Hek! Sef KF 
KÎ @QyüùP Lat NAAN! MZASLIOEDKY RF P Kaan’ aû! 1 Aef 
LIN aPKI3AT KGAIYG Ags FO LF || !HA. GFIEDETEUAE + FESAD 
Kf T g¥4T OStar eÛf KFUS 2 EOL PIXE Gj ENED OF DU ef 
yU! + FLEA 1 e af +R tzJUA 5š AK KER da0 !f I !g EKG 
UE Chey lAKFO yfb LHZLAAU elf LD] !RYUP LIZ I.+ |S 
(ET) :OGf ¥ Seff OSLIIBBT !g01 f LS oR 
- û) . a! | f 2 üzf LAZ 3 e eT - & 


Lv = VV 


ùunAd Ak ( lithosphère) ) U aû! I 2P f 2 ü2 ا‎ i 
1 E+ afe NF KGAA YO HjUP 1 RIF LAO O af 2 E 
.(Moho) ) Adz 
UĞTAGÜ GQ (Asthénosphère) Ou e COZ LAZ a d' 
ad] ù fÃtZ tne! LHAEZÖr af 2 zav !f 5 @LDB2 KezdjA (a) 1 ABF 
. [EK 5# !qfA .ljeAP1 ! 
1 E (o AF UGA COzf L9 A 5 © - D 
NF KGAAE YO GIKGR dfolDAO o MECC 5 a 
U aüù! + HE AFD ( (OBZ UBAf CO2f LAOBZ 5 OL - û 
yfAf (Gutenberg) Sehgn DBZ Ãezdf + efe NF KGAd# YOHjUP YT Gv 
EC 5I ZZ 
dteC šùÎ ù!qlen[ IQL pad GI ankORf FADZEE + ]FOf - E 


+ù |S! nafhfifo!f GjbatefS ORf U’ af Y! OM ADINZF !|Uf - € 
. YF ydz 


Î !GzKYf JA PNG T Hf 2 T Af ydš1 GHKFHU yfb OY SERF fA 
NOY NRG !keefk . (ED 3š üU (LPL ef LK KAGE yfb š BZ Hf Yf) 
GH ONjJGEyTUS KAGAS LIU aU KüSNLDLDEAY in LF HE LHN2OF 
2J ù!f ya nf OSYf Ne T ap IjÃe i Hf 2 ETF olf i !ofE f ib 
DHSNMZTP Np azhgér U af LHIZPDL PY: IDA NEZ ÎÛ OZNBJÇT RIA 
+ùf@Ğ E FF UPI aidî ù ZAFEIpANjY Seff fA . (Lr aDyfb Î !otag!f 
NJ BK GyAK dfpn!f leTpfnLj aff yYGdF O5.U af LOZ YH 1FEJA 
laTù|! NEA. > Hf Kfeff to AIEEE AAOOZK!IR 2 eAP\ LIAS 
KJfR aAPUT OM K!e dp YALLH#dgeN?PAPT YT I ZKODAdEYPOSGD 


N 


Lhd FO+dE Uz Lj U eû! 1 eP[ f 2 ùüzf Kok.K PNY LAZ ZH KF 
|| !RydZfefAdapzq K GE. U af LJXBGFElEfeO!fA Uzu 1f GHYyOSKGR dZ 
OK H aùFedf O NA ÜAû LJ Î !q GFA f fo HEPT At AfeAF FAA! GF 
YAL Lj yùznŠG dè FSY+ThKetek fp3AT | Ff Kf AQF GIA ÛJ eû! 
لا‎ f O5YyIAf atedy¥1K 


+r af leTI¥ 
Moho 
+ PT ¥ 2 Ûzf LIYA Û 5 OJ 


n 
i AeFocAf 


د ر 
e) |_|‏ 


Of HMA 5O 
GA eGAf 
LHORZ 5 OU 
o 
OBZ eGAf 


4— Gutenberg 


RZEĞC 
L5 Pê q4———— Lehman 
WEdEC € piEL BE lula ûî IE 


REF UAL YHFAIENUE [EDGE [E 


ùU Dused] Uf +!G! fpf KII HLS ORF JHNjyUP LIZ dBFEENA 

tû RAJ af ùl] ù!Ryok.F IBA GER dyznoU' aU LDBLHZLAZ 

CG ù!f Î ù|R>. UAL Î !qOG f HESE Or JA lefeo!f BEG K!F| GAZ 

Ljı dN) hi dFZA LEB fHNJÎ [DA .U' eÛf L1 JBKCAAbDD LAZ öÎ fo BIZ 

La hy T If |1 GF A3 UO !f Nid 4A! fo ASAtedF Aol mlg2G] 

I Rif BT ùf Ozu 1f YANjLDEIIFUK NA UEEIEKOL} ald U’ ef KCAFdZ 

Gınfe!le U af Kù!e!e f} :1 !EKNpOSI IRYf YG 2 { OGEUBFIENE PS 
(D- € +!e!a!f) (GIPOU af KnePA 

+ùREKGO LHX LE 28 SEEDO U aû! + Ep! ZA I 

2ù {ACSC I Rf 2 ET T AM + o!f T life]R f yUP e 


(bEEë - E :f d':UfAp Ou DLJET ) Nj OSP Aug UEPLAS 
U) :DZA NJ ãZZf T OZYf yA 2 YE:yG Ae LNYf f5 Î !oyT FA ffi 
adi lj KùofA f@RPofp Kok LFBYf yd O5ag ACEEdADIG Ugzotip Y5 
e ) . ||! ZARaZecZ LRA NJjj SEAT lla AZ Aw . (feo 
d) Fp Oi fDLJjT eT PALS eid yA .(SEE :f ÛD :UURAT lJZLNRA 
lë LF NDRNE 1 AA URNje Nz i Ae fear ft olf NOS :(adë 
ljeù+Ã . || ù!Reù e yğA ecz LIYF f LE yne LE NFT AeA ecz LFYf 
O{ ùÖDZYf Ne yA Ufo f afû Û e UREG OSI aH 
jqfÃgur fA :OOP!f yA .NJfo 
Gidley) Y OAD yAY O5atht BF FNRI 
:bùqDzdZ LOY f8 I HARAQIKAENY Ff SpE. WUEE.f .jazAÃ aon 
Az Î fo fPEPEEADYeGPoN UA vr ÃL}BenöUÛ eo CG 
.(edDÎpA zofD! zb 
lad ANN! eofpY Ae ¥ GMADE DU ãatî Qn LRj OCHA 
Oi lod > Gef ADE LEB! Yf FB ADIEGFBDYGYS Ne NXEEDî Ueg AD 
OQFDLjZ (SpLE BAIS LE Ap ADEBLjÛE LhpOANZ RNA ADED 
LptùEj LIZA Gv Ã Lj} DenlÜ zol GY: yGNIpeoZ LYS FB LE YAD 
. GZ A Nj adDMpA zof zf Êz Î o feGRKODYOGPoHS Kok 
UDZANZZfÎ DZ Yf yA eI gl † o LHABFKJro! n Nj 
Gp POOLE! .IfiqfAgu oCEZF y2n dX feo Uf LAAgAE +!DDASRNRS 
Fb anpiteiDgAE 5 ZA 2 ÇG AF Sp LINSMRISUIAFa Aodt o LIZ 
KGdiz Lı. GA! OoA ag DE fj aPcefl d2AT KOYO oO GZZ 
Lj doiok GA 2o16 jL HF YEB 1 piz! š p2 T ANNy ezKOdFIp GZ 
Jù ZA fû |o LHIAFAL AIZNHZ K3 Jp LIZ! RH U aUf LIEK dz 
5C a0 !qh ej GEUÜdJZ leGqO5EEGj Kok fin LHZORS pnA latk 


a f G.GBNb Î ZYGDHEodF U af LXE RHI +f RK! da yûzrk 
redjA i DLfROD Lr LjNY RZ 2 Hef firi 1 olf atRO5ã aK 
LjZ IIB! laldf OOHNGEKODAE š AU +H U Küoaf KanyD 
JEON jînAAn! Zz I ADE3HTKKODAES GEDO! Ej! Şey Û nA 
ûe ù ZZ rfÃnSLIDOGCN UGLY yS! BIK GE KLE l@Bê ON . adj 
CU +opùudMAZOK ORF 2o K+ REH U af LDBKGR 


+ HBÎjK GHË 225. ao YET ZU af LJXEheGI [BX !f IRNjLHE 
Kd Î ZARA Hek! dŞenD yT COSY ZK Hf LEEQYJA Kfe Gif LIZ 
+ dgerp AO REHÎ APT f REGAANYS OS2 25d E 
(dyHT! 
KÇTùRf eû + RoR GNF LDF ABI CSE 2 anlgt dOzf Niya fe fd 
LfbI zape RA Gjefeo yfESANT lJFU' af LBD !oEo!f fHNjOS! 48! 
Kù zDifeÎ fo UZ JF INK DX JES 2PT DEépak den Ll EOIZ 
HUT Qi5G r IédZK ang UefeoDEn GE U PIF 1 ® Bor YPaAR dZ 
tù pi Ku ùdZjdš ŞKUGYAEnep dC | !gefefeo yT Kt AfEAXK fA 
Î ZÛ oKk!RRz KG 2 GR fo KK o KObDd} ezpÖ5!4@(Fumeurs) 
ROS LA! Y rO FHA . KIC HNjyHOKLAKEHS eek AK GPA 
oA :1 OZAN YF YApOSKfEA zd 10 t+ ESfA ndfnLj 
Û :UJ ORA Yna LJU adj LZ FPRf YG OBC A5.(d axif) (afl df 
OûFDLj hp LE tPA hf LF laj KO5ãA > @ODLNERELDIES :f 
yGip. aùol Kok:YGbÞ Dj) LfDT fir OZSP:YGY 4 dF LNA LF Nj 
Bùp AZAN) 3A NJjZPDY JAdO5NjePA .Karfl_ eG fh Bp DS  :OZZ 
jA YùzF Ljı NSDL !d&if ODLE ffi NEE ODL OURPA. aA df aolyA 
AONjRBeoNG] !qA OKPAPIGREAE Lû! Lh KIP:yPoRf Karl eG 
ÃiuDš AeA . Dj ANjau PU aol LB:YGYépODLZ +z3j ODLZA .\nkaG; 
KJÃAGZA JA U ef aû U af JADE SÎ !EKNFpOSY z#F LF ERNE 
. abi ofp LFA2T SU aU yA Gj a1 KAGE YEKYGULRKEIY 
LIED ano!) (¥ JAD! zp @) :i !akYf yA OSCE 1 Hf Dj 2 U A SENA 
JEY Ne ed LILJA Û KE š A565 š GHZADNY !RA SYS NE OUEIYS 
3 ASGjr zh GOH Zp GDI) YJADLZ YPNJA YF IR Y!O RT 


+ùğeo e&Y |ZKIMRONYPKok A4 RU KüZGY IHN [jo i 
Kfefeu f 20 AKS FO LE U ff OSL PDpLAXU ef O 
U af 3 ù OBIRE OL] !ol KoBb 1 of ©. fh 2 THf yFEANAGONS 
KeùnkOğ !f Î !q GfefegKIE Kftg U BK RfEoA 1 AL KÜZG GY T of 
.!dgenK fe GA Gz 


+zTùüdzHfedt PyK U ReoA 1 ALK BAL le ONjOR OLS IRN) 
yùullgÛ la@[ ! UFBIIKHBZA af 2 An O5! 24 UD YA JafPAG fAQZ 
GBLAERHES : !akYf yApOSLEEIA Nigle Gf fLjEZAN . LfênJA yê f LE 
ÃNjy aùz!f Ag eÃdjÃ . (E || O (eÃdEONjfRBU’ af H2 1 PS LDIGZf 
LJXihyznö! HÎ 2 T Af ANA. NPD D lje GAA ÛÊnN}AÃ Y feu JA Ud 
KfnÃ f5. a@AcCRf NPG] 1 ZAPE Uzu 1f yANjLAEES 2 ezdU U af 
2 Ãùûn LM ZAf + pOJA LEE K HERK eng f CBE 1 !f HN) 
U af LIE NDZ Gj 2ngK ORF Lfffefp ON BX One GIXoOX U af 
LfradjA UePrfal fAdjA Ûr) 
CG ù!f LDJ af af ùKETa BGR G2 2zl FILHO LINDE 
+ ĞZÊf || BONjGÎj O GU || aodjA .tteolf LE efgkÛ KPAGAZD LIZ AZ 
yùüpL î DZ Gf yFRA PBS Keo CSGBEKT DKORf U 2û! 1E 
LjNpZBOY+T OSK Geo! HNjK ARES. LFffelYA yeUe!f Gl \(RfORA OU !f 
Oû52ù Sp y4TNIDEEK ORF + IB U' ef le] aes NEJO !f FE 
CS anšéA WE] f LINYySFKYT OSK Efo aol CAO ER 
(subduction) AU uF ZÎ !q|| !Rã DÛGo GE] DZ +aQF 2 feo 
Lh G YR LF fEB.ã 2PUf Kok! zd GEL !f ãfog2 feODs UelfjI D 
fou UL}ù ROO NA üÛ|A@PATKT € URoNa ePUA! RhENEoGL BOST 
Kan[ ùl. Kù dfpn!f yudzlFOH IAS Hf Kf K!eGp APT LIERIR 
Où5Y ÃRIıR GEF ù d55! lğPQF Ij K eeofA U af TT 


GPA K DËDîÇÎ fo U af LJBheET yack IF FONE 
Li را‎ GfK E GEL f LNG 5 UK 2PEU af LINY JA O5 
Ku HHA .LfadT RH OZOZFOE LK y+T O5! | FA le@[ O 
FET ùf Lh ZEY 5 Ub lJFZ leG!f FE 5 FKEIJ2GNS 5 DOSCE 
Y ù AFA zo YF Lhd Hp leAp OSE 5S OUWHZ fn LINZ N14 GRA, 
la] GZ arkUÛ ORf 'aAdF +da yazk O5CAF LenS .U' eÛf LXE: 
LJXUNKGR ùdz7 aeo!f EG Rf eUlJLApY df GPDEAFRS.U 2f LB 
afi |1 RIA Ûr af taT1!f Ö5lefeo!f YGe I | j yfedf E AU af 
Nj HU ت‎ atedlby i Gp f LAA O5! E nep dC ¥ 
Oû5DHbù KydÃzZ + dll jL ZAfDCGA nep DiC ã KÛ KEÇPOXK 

.U aU AL] !9OG !f LMtESAF = Heigl Lp yAoKADEfeotf E G GZ 
[RAZA U af LJBINOSCAF pnA ydÃzf HNjIDDL_NLDCEADZ ORA 

.U' aû! + KEŞ! KpeRf O5z IRF 

yU ّح‎ CX Û HAAN KH ydoKI BUG} ek PSCC 
+ o Î ùZARHŞ Kokt RoR leTI!f yps el KORf Gu UF 5 USS 


(E 


. id LHASIK GFE fea Eu 5+ u lg aÃPT !f + pak Ö5! ğESIK ÛÃoK 
yed Uzu 1f yzfK!fe Bp lETpyGOKT !ggAvr Hf OP fi KUAORF Nj FFA 
afaù yd 2PH BZASEclogite Î !q DJ !A OAD5Amphibolite Î !q 
+@PT ù!f KUALoRS RI NjyzNSGEZ dBljK ORY BZOSE AZ PT !f LANGE 
+E 5 OL 2 BINED gS FRO LE HEU’ ef 5 # O5Uzu !f YEeBHURfeQFE 
yù zk Ö5CGE Dp A || !Huefeo!f U PI. (saturated zones) ABU aû! 
Lj dBRL SOGEA Lfedk ZAR f YOQZ GU g3 FO LE OfeA yok + do 
CO |Uf OSDEESJHNA .+ Bp U af || Ia! ankfagh2i KCRf eG] f 
LRiHSUNAe IX! RF QIZA feri lx ( (asthénosphère) U af UCAÎ ZZ 
1® af leTù|) U eûù! I aP[ ù!f 2 ù af yOBKORf Or af 2 zu !f +IOYZ 

.KfeAGfQE NOpt+eo yij A (ZÎ 
ÖUSLHOGIHS LoÛ ASU af LDEBRpeKÖSz IR f PSGb5GA 
Oiur af Of LEIRPT GHONAU aUf A Û ZAFAF! agers F1 !f 
Péridotites eAPùT Î ù!q GFþek zk ORF GES IRN. 1 dEENG DEF C5ATodZ 
(DPéridotite +{EIK Eek! UAa MELA dOKK Hd DIivine LfrdB gf 
f .a plagioclase, (11) Pêridotite ã spinelle, (III) Pêridotite a grenat 
YùHeKKÇFUt ÜAC5fr GSNHA FR IGlA4peKNJKT 3 Daf LDL Rf 
OiRf EG AF Uzu f KER dAffodK Gpekt ÛA OSPéridotite lePl Gb 
!rğeRf aA Î !qêC Ux aR d5EoK DRT) tef | ZF OOK 
jHNjYznS GAZI) +reRf aC | !gUau f YT 5! o yf U OSDAINT) 
yA f OSUEA CHB ! OZOF KGHEAZKERR! OZ AZ PIKKGR df 
K@R ùdDi5î afeo!f p2q Rf lA rptA lefeolf f fi Hf Cdtefesh 
.aAmaeG] LHAGhLZ laê I [IRO U a LE 

. oti YPKoKCAJA adj 2 ffe NI AOS! olf S IJZA andi 
CG ùof f YüùP LIZA U 2U ZAFaz a¥|ğjo > dA }dF Hf! of JAN 
+ùzZNyACPù aK ORf +oaFdFt+tdlU' EDEB Û ZAUÛJ af O +3KGI fA 

.U af LUBLPAKIAGA 8 
Ui rjbù O YOGA} !ot Taft laf > GLH 2 IRD 
LJXBheG] LHPOKET UFZ GFA +REPIPT LHZIAAON) 
yT Lj UY af LjpK ha terg +IBDOSGZK|FKOR U ef 
+ Ei C6CA 1 HÎ 2 ET 1 AM 1 olf OSIfEJA NjglaGUF LEAN .jËژ‎ 
tù Kùlg) :PANEHZf T NZNBYGI (dD f YR O5 
U' af BAAKDESCAFET ZAZTP 
RA :1 !GzZKNA! OEY a KO5CE GFE jG fot Jo AN) 
LDYf Nate yGpt ù Utdê la) (yYZGZA Ki LIPZA!S MpProytzS 
LA lt Gah af LAHO 3 BELDYIpK AS yu Af š BE:YP INEZ 


ت 


GjiBKÖBNjg EZA CZ alat +d GntjSÛÎ AJ tH U af S3 pp 
5Yek OF 1E U af LEKERE daKGT ALU af A KokGZ 
Î ZAG Rf aff yaeARf anpal HIE GOY Rzhz d fA. KFO yîb 
J KLjoAB. U af CG ! HHA y3! tt0 LE U PR RfA Daf !URP 
1 f BIH ET AF! ref 
rl NJdoyT A CK YI SG GLY Gf 51 GF HIER f fB 
| AF FOL ONjJLK LD +oTed |o ET AF + FeF!f PEGE 07 jS 
.Q f ao CACDOSCIEIIAD ef O T ZA fê Xehnsij3 Oj RF 
yù d3jAÃ ÙJ eG RU tdFDOzKel dz 45C LB! F 
KG Ad IjHNJOA " Lî UA anohZ d 1 DI!A f NZKIEZAANjy{A UP 
U aUf LENA DAK | AG! QFEDYAD_FE ptf LD !qQGBZ dbDFzTP +a 
idllê! + dğrjf MOZAOSANM U aUf O i ZK dÎ fo NT QF 
.Kfegf KeTROUT IGF GIJK Dp UE) 
TT CAFRA f nk pT df fiz GEDE 
rb. follî GO A FA U’ af LJXBL N EEF 1ZF || REZAN U ر8‎ 
u GA DK f NEAECEGNIÎ !akKYf GRNSLIZ LAMA CGE 
UD) Bic aû fudaPf 1 fepYT oA,tHaF!tdBODAZdgenyGa Lina jz 
DOU OZ TPùFHS yHOUA U ef 2 An CSLHBBIAZOTA yid LFS 
CG !f IMI ! FABEE CAN Fz 5 ŞKYK} JA af KfeoOSLoUS ho 
tùî fe Np T 2 Gia Mã CIGE. Gj 4_PIK FS LDE Gf JÎ fo EFS LE 
KP ùkt ùùA aa +dfptzpeAP\ LAHETAFt EHF 2 feODL Gere 
. FH OSO RRZAEAYA GI JAF LIFE EP 
HN ZEKA eDEijb !akYf E P OR J IÊ SE BX 
yo fHNjyUP LpXBpdzd Hj K DKORA GO, AU’ al LJXBL N iH + ZF 
ePCNPNjDGZ TAYf YGF 5p fpLDBMOOAS NAEDENIFEK|3A! Hf 
I RıDZ ا‎ :yg ® ا ا‎ BFK TF 
(ëe- ëE Le yg (KNK GND. LjNEDA A Şe GEH 
€ BK SIKTASLDS fp dyAf U e0 ZA nöOaZAq do Ab 
Lale Ap ESEH CD HS.U aû! (EDNAN K KÛ 
LJXGihNlEGI LHe del = d + RH 2P1 !f LTE ezl} pIA UREPAPT 
jpg! RH aPT DZKÛ + Ff HNjLTP 2z} pIÃ E ORHLHA.U aly 
LD HA. ROVER CSE Gjon LN] rAF leg] DGI TG f fo 
3end ZZRDRoHS CAEDOSU af AopI ZAHF U NI AMizTPIf'! fo 
OB! raf Ap fEOAADTNEAALD_HA .adgif top O A QS! FDA + et!f 
Or ù|ŠhofA Ijin COSY T || !RYS.1 AA tH! U af !gU' aUf LIED 
LPUNKGANAAT Gf I !offK EEL IYAADGA ofp ezpyq § leAeu 
id] ù!HÃ .1 Xf KfefeRJA LpaafT RnijpeSEBGZ Rf n] lU af 


Cê 


LNG AZoONp CADEEf { A PN2 ETS 1 olf NIG i Hf pd f25 
yÜp|| RoK CSU af LB ZÊ TS 


JfNjODLEHAE! Rfo!f 1 AFK Giza 5 At olf LAZ dR LjRENA 
NMHTKLHEOSEZfeE yu G ANjtopYPLBaEAS T !FZAK! oDhGAF 
KI ا ا‎ Ef. peg GIIGOfEA FELERA !qNfZD\ A 
U LDBK GR dk 2o6 IZE iN ZAF Lf 

NJ hn GÛL 5 9 GIF HEAR JA FEL Riga DRS 
tol Kù BSGHqU' elf LPEPAdMZON CFA 2 TALDZ FTI! fof 
2 lk AöLPIgpETZ F dE JIpeTHZGR GLFSDAIML Ayaz p5. jeg 
LDOINyAZoOHp YPN Hf OAR || !R+ |o Î ZAMEDEoNG S5 o Sed 
OR O BFednAF NJDZAbGAM.5 jf 2 { Af fritid fo U 3 

Bi riqî ADOAZZEFKT TNESDSLDLHyAED |b Hf Û olf HNIGZA I 
aA§ d4 !gO@KÛ BjOg4OT yok UfdzZ ayAÃo GpNIFE] |o RA OPZ 
LZ YG d43 NOFNIDYGAA AN |KOELANNFOGZOIES 2d Hf 
. NGAI KEF LHY|zf 


é&C 


JFPUCDDIFE SAHNE FUENU AR JEFF T d2 HGFF RE 


+5 U af YF Û Zs! ö2 GE Û Rf OWE Y eff i !o ne fe 
yUAdkKY ZÎ Ae J N af an AZ OFSISUOAEE i Ff 5 HOR 
Î aùnkGRÃodayÃg U' af leÃp yznë @LH ÜiZRIPODI LZ fU Nb 
NDP} ef YA OSYAGHE tneptEzdA . Had AA yf OS 
YùÙ fêef DE Z Gu A ORF +r @If +!KEQF eS U: 
> Gps ùRO LE yAdE!f tnep Y Go LAZ! FEOF FN, (d ) en laf 
NOFA yO Lê (D+Z f || BISY fod} ZF qZL§hy { Af UP!f +¥E AZ 
a HO ù ZAYD + dF Nj Zp DAIY ) u LZ oi {O FAY df 
:OGf YTS LIDGE UO) +20 DYAS 


5 ETE 


LHSL] 2 A SUPE LF T Rf aff AM UU QU’ af Hj 6 f5 
UPI fı NEO SNA .(¥YDUPf !obdZ G! leaf tied foK || ilj 
yù ZG! +nep yeR || !HA.NMGEdZ !oyétA UO) +O Hd U af yA foo 
Gd ZA KOğU Hf OT .YADJED BDL YET LDODFHA.C T ABR 
GAZ SAfEf OS! DAE yA KE LIHEF LAS OSU af NKST A 
UDë KÊR) (LApK HAA hfe fPAOT yf LIB : !akYFf yp SIRAF 
a&i nj eAkA aif 1 ZAZA :1 !aKNp OSFEIAS aA yé ALEK OA 
OOSFEAf U af I Û ZA agGdjAs aGdfUKeKOA Ud adif) ya74 ZZ 
FNFù dF LIZ !RÎ !oq@& Ute LE! (Ljiezdf Y 2A LfeTa ¥ 2) :1 !akKNFp 
LJfjù f eû ê yA[ 4f ekydtnefdzfAfef OSU elf CG I Fy GiK ORF 
Lyf yAGKÎ ZONÊ! ¥ pek Fld DAKU’ af arp Î ZO: R UFRZÛA 
i ırgkleiP 2 foh’ af 2 fPODYAOSANK LIGILF | EnAgA yroLfpaF gFEOA 
.ORgUÛ 5S CG 5Î !oNp 
NZXzQ3D Hf QOT f 2 T Af AM U af 1e PUL HHO; fq 2 
yù lz LjZKjÎ DR yAdE + © LFBUARI!YS KAF NlgKodA + 22 ATHf 
A HadF!nj ydyAGK Gn U eÛf LIBEL 2 +n I DOD orDKCBRF 
Ka SÛD\ O) U af yS 2T o KE] dF JHNjRS. Gj 
Où5yGdÈf I ùrfgdabi Rf (D\ €) 2 T Lf i AGKU' af OYA! tne 
: OG YET LOGE UYAGE 


CC 


1 € 
ع‎ Ö\ &=U\ YD= YAGI! +naf 


2 fû ul di nba Ap KDEL af OSüdî yAGf a SLPDLFGLHAHUS 
+Ù JAG r§teo U 2ûù! Lj ù Hf LfeAGf aAodANjl| !R. Ljzd 2AodyAÃo 
yù dÃzlî NZACFCPAod fNjLHAEO LE U ef L2 O1 TE fH. EAR 
add GFEODLAU' aUf LR ILYAfILHZY IG || !A.( 219 || Gj arif 
«(E pzelf) (GFEODLAAY LD af Ora HASSDAD: Î !akYf yÃApOSNjg 
+ùgao Uf LpaNp!EAYUP LAE AFT Z2 [fj Û lgdFfNjGEHA 
NpydğK Û U af 2 feODLfE |LpTAdLD UEPOK E fide Ufead# UJ eUf 
Cî Lz ã djADIZKOR 2 fU pA4n!adyÛP LIAS KT fo +e!f 
COTY T rfQANj AOU U 5 G2 feo RAAF. U af 
:i !GzZKNA! Oe aî kKyÛP DS CE f Nfeofp ORIS YER U 
:Yf NPP YG! o Ud || BÈ ( (GEIST ASUARU' d1 HÈyzn I Hf AN) 
LF. Gi rj OSAP Y zk Lh2S TA (GFA > Gê LIOLTP GD UBFEODOS! D 
Buo!f LF GEGE ffe GPO 2 fU CPEZEY ENS BEÎ ZAMOGIT laf 
yÃo aÃfKU 2Û®. LF [WEB dN! 1R yqÃz GIZK RA ÛgU' af J LBZ 
LZ PERU O5! EE NILBZ LF IDEpO yur PBIGPAp Cf 4f O5GEpÃodZ 
. YEQÎ ONjO Lf INJA ted 
tùzüptùd yT okl| Gof toko dF NDLL-DLFAHENPD!S IHN NRA 
CFEUODLHXHKLDHU Örb. fê ona Dh UES +20 TT 
Qy 
|| Girtî tùnap uePRT f i ZAR iz! 2 fEUDJHR! nep! RzÃ 
YEÛT 2 Zu 0 LZ || !HÃ Udegré d'émoussé) ) GUD £ ZA Od 
a Î ZAI ) yYAOf Of Ot! 2 PUK GndERpIKleFp 22D 
dû) fey fe!f DZ || !RLjhEE UO) +z! || BORO LT r 


ë5 


U\ Dé e 


UetadyAo NEUIKAFKGRZGKeF FTE qû t2!f YT LDOZASTA 
OOSNFO yd34T!f pa3 AG KIRB. YASS LEU! MAYETY 2 2 Yaf D 
aif LZ FRDEADIUZDA4Tf OSL JIUANjGE NEF KEK BIA yin 
YAO LF CPOTDE ERK! KelJK Gok K BZA IptedLZ N2 feODK pEEOGRZ 
LPG d#ù dnşF Gr fA Lj UY af yT YT oSLDFHOFU ا‎ !HÃ. yT 
CAA! Kft aA fo GIYA U af LHHlgEAZ feUDOS! #14 
Zûnî Rif U af CJ ù5.T Hf GP aG¢LE U af UEPKÛS. LE LE: 
NA KÛS ÜU NIHIFZ GUL GURA +R Û NIHPZ GUE 
yÃıo U af LfeÃp Gen LIE U az ORF || GIF 1B !| jo LE GP fork 
RINRJAùpÎ !ot AR U GOH DSU 2zfk OAH ZBİfPAŞ OSU aU5. BEAÃodZ 
| IRLPRA. 3 OFF IRNjOSfedf dG GI fok(force centrifuge) +@FOdZ 
jRINjO5Q eKORf 1 EGF KARS aAera U’ aû! tetedft dtglf WpyCder KydZ 
tûr af laff YUP | ZANNGE UU Kagedt DIP OF 
pfe f Û ZAIKFARS aod UE + dd) 1 êr IHNLDEA ÜjzZÃ 
Cid EEK LDS fRDUGeÛ 1E eÃGd} ZA AKÛ OŞÜRiNKIŞ Lğ 
CAZ OSEEE diê G\HS O Sletedd U’ eÛf KIR naf ا‎ 
uo Î ZZFe!f LAU aff KI TS 1 
LAA OMLSUBFEODLDU af LF |LYARSBIHpEZOT HBG IK 
ANA yU LpfAA GIB CGE Ljh’ eUf afl! Yj E] dF fNjHjeAt 
yanA û fe Gj yznA feejDEIÜP yznÃ fefepU' af yzn LI :LiBHÎ 5 PUD 
„(Ê yd) (LOU DEPADIrYf ydMfbfenG LJPONS Lj 


Cd 


f FHAEIR IEE ST 2 ENF J} AFRFEHEO Fe :2 gFIEf RE 
.DIDMEFNJF 


Sî dy NRBZDOBZA YEQf KGOSONEHjT zef f dyzZ 
Yf OR tANBZAS yg LF OSYf YG NG اا‎ g20 IHFSLD 
Yg U ZZ p@AZANŞTp Gj atts. CH NZ !f NIZA 1 ANJuGIGZ !eK 
Mı îok YüùÙP آ1‎ fo Wez ¥ IQA i Af EOGA LEF af 
Lar :RENzeA O5ynAÃ az yÇb. yr fAdf NIPK AZA U ZArfAd 
fpydfa oçOig :Np lef CBYÇA. (dD REOZ(GLJIGRA LEF eof YIG 
lî Q5SyGA.(EC NO) ( (LB PROF YI HEZAA HA LHD 
(lenTu!f LOHAN 2| OSL Af EUG LZ ALBEOGILZE 1 If 
(aùdf I ùl A04 !g Gir pro Oazf ¥ INK Hj G4 :G YEO 
. ù NJ ZÎ 1 AZHZfpL HEF Of ¥ f CHIL yd 
Yf Nate eû LIOLDILEF gAf EUG LAF fADj : i !aKNFpağ KO5fNAÃ 
2 GO Hf ATEN || HA Û1 Ad EL yii OOKGZ Af Y IGN !R EET 
yhqDZEF ¥ IG! LDR GY OSCE GE BDI . ‘yg LELE yA :UKp 
Cini} IakKYf NEON tteGUFt Z51 OBER !f NEA 1 AQL PANj FADAD 
Hf CFPzdj ã A{ HA L&T sl KEIR NeFDEAfo!f NAZ aû $ 2 A 
Dê ZAjdZ ù NPDGEZA AR dzpfodY !POSET Z ¥ AZ E 


HIR feù LLLSAANYA + êjezn!f +1 GA UG! 1O2 KEzdF LDUÛg 
Orb GA AD 2G feGIKIG GA +P LKIFUDBFEKIA! ofp 
را‎ > +#f + fooOUA .Y T dÎ !oytidf LEAF LfPenhBSAXD/A Gf OSYCK 
Rf Aollf ya Y ioj Lên Ö5 HEST Hf ANjOGezABOf yur Af 
tû AU OBIE LFBNEHA .KCG ل‎ !q KaHedF LIHGF Ln E f FfoO 
Y1 fe! HfeKLD@A . KE OGY { k2 BF OSytidSdFo/A lif O55 GK 
LFhSÛÛZDLPZ AF yû DLE ya esd AK fzhffbK! FEY IF yd4!AcadF 
LZ ùl: Gj fo CEG ZA GA ZREIDA GES njAd K+ AUF 
Gj LE ã2 ö!sr A Gî 
yùh af aX i ZA4RGakz BP GE CHMOD LF Il !RA 
LDIIGUY KG zd Klthf}5. GPK ORf tûr ef le] FEI || ao 2oK 
laj 1 3 A Saet GN coKGIAD4TKKfeAGAYDLHEHAL ef O 
ã ızkÛ GONE! fe@LL Ej dij yf HNO LD. 2 4 د1736‎ 
GA!Ûf RINILDHFDFAS NIK LFA .+ If OBK feta yu hNKU Uf 1 { O5 
CJ ù!f yuUpatEkt o YOR SUHBET f GEO fz a1 eP{ UFim 
COGEPKLRIYR A AGER PDE f KG Î ZA ا‎ f EYA 


CD 


tol J FT AfRB.toGl 1f Heonlffod KOBE SGI ol f f dger 
tou TU yYudERE ùüRft > HaQFY IG! O5! SB FOL] !oL YS LAF 
K{ ù pEÉÃ Ûsubduction) ) Py IRI NjKùok 4 RfK GEODK T g& A aPD 
fı odFofA OF CoeckyGolf LAK || !RA.U a2Ûf LJXBOSRIN LHIZBEBG] Ifo 
Cpiok YE ã A :ynA az Nfp OSA dANjGE GIPZK ORF tol ¥ 1eor 
٤ a .(ëC yd) (Gf ad 2EONA nij 
YG ù!f aÃeù dk ya qf aed ni dêfî 1F NIK CA 1 Rî NID JAN | 
tù jonDtHodiGf 5 AT A SYEQf eed TES jp OZAAEN} ZA K3 
DA KGAA ap SIGE ePILHGZOSIY GÎ f LTE 2z2L-bI5.+ BA 
NIU yAS. feud NFelHOROLD !otlgAK BBE OSOR!GS GO 
ا‎ UFAGEL KEZÎ fo Npte RSLgNfETLPRIY Yl ad Rf AMM 
Ljıd2G rif jG MA GKCFES GOY GÎ !G|| !Hê. (dê 2 fez) (CGF NEEL 
Lj d3] !RLJIR LISE UBB dDORGLD !oGeK ORF T u feUBfEACd EHEIZ 
(Dê lîl ù! (ezûnf U af 1 !oCdF5A LIHFAESDAD :1 !@A NIŞT Np 
Yê f LFHIBUY Gi !f +HeohdnD ONjYGI t20 LRASORIYS £ U L DEA 
U apSUgF LB T dF !oytig LHZ2GIUF N2 GK GE fofA IGF O65 GS 
OORf +ù BHP LLPXHUE GH KLA + njA NAL! HNL! LRHKLD 
. GIAZYUKORF +B HOL] !oGIPABFeK 
(GM af O 3 AG! fe NAF fNjS A BRAN KEI KIF @dÃ 
ا‎ + qÃ GPEORÎ t+23!f ODLGEQZ 
1 FADGF Gaz NEE Û ZZAAW a DY IGA ymq!f Lj ZAAAN LID, Gi 
KOHN f Jud aGéÛ A . aA Lie TIDERA Û a tg ÃÎ lg: 
AF GHZ ER LIDIGE NYT 0 BëYyhAÛnÛf FI 9 
1 Af YI I D(LPEF AF EOS LDF Aj: Ü !aKNFpat KO5YPYf NpE 
E UpYS NE ydtR f DZ'Y a2lf OGL DAYAL yalî OGUZ 
[3S KGfnAÃ adjÃ NL Oaz!f ymqlfA+ RF! nj I !oedj 6 pi 1 AED !g 
GAN SANL 2 ùf FAA. FAf OSI 2 o! OSGeu P lenT O5 
LjdyImEpÎ 1 ALF feB.+Xfo!f KEzAET OIE OSFLAR yd a 
CGN Ld aT!f I !ofûnAdFaGo!f 5 RO LIAISLRSABUT d35 PLIf0Z 
+reff usaf Of OSedf  pNPGA. GX a2f I !olpnAdf e{ dAÃolj 
NJ kj LdZ jai FAA aAG yq Î ZAETAZKOABY Arif 1 !qlpînAdF 
YAulj I ù!glfFûnÃd ê GeoT KEHedZjhfîn/adz gAf LDEB.Î lf 
. yf Of OS2ofp i !oNp da AHA U SUF ao Z4 OAFKG PIAA 
š eT! tn) Î ZA OAF ONJÎ 1 ALA Gr KI ORF 1 If Nr yznSfA 
+UPPIF OB2E|d ANIGE UK ORF 14PEY tol ¥ 5 SYANABUYh! GA 
LJ ê GT Gf YB f BO YAS | ZY Arj!f AOL] af O yi! + HH 
yù|KOÛRf tol !f 1+20 LPB .YG@EF AoL]| 20K ORF + dezf lean!f +o 
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yùmqDAi ezf ¥ ùf hSYA lif AoLNjKUT AAZFKDZ A RAG ym 
GINP ORF lenTù!f LFA ULES NIA ANLRHS(EDE TIS) NEZ A lg 
ONjIGET FADES EUGDHAAE Y IBY HNO C5! 2A eR KI 1 Adz 
. CC JFT OOM Adz 
EUBTAÃ Lh dif Uf YI DEDZDIPZNYSTp YA ÜKj ar || Ê 
1 JA ymqDEp y IG Lb URES LJ2] SGA A IFLR Y Af 
| 1 AAAIIAEBIN PRS + DH NBD š of Hj2 { A adzff t05. fADZIGEF 
iS ùI|LDZ LA! rot zd RHA Df eKXydY 5E A Df !f NZZ 
UoU1 Adu ALPFHIOQEKCHAEEKIG ORF 1f AKLELORMNICGE f 
+ùdêFf KJ 5G LH 24Z Yq KA T aA YIGIT ZAHRA LD 
yùUpKGINAE š A YEQI || aokt|}o 1 ZEAL CxS Hf 2 T Af f 
GA 1RULP GH FENG EGLE IUÛF NIE; DERF +1otf Il û 
ECC +R Alfred WEGNER Og Daf: yipLj4plate tectonics ) + HAH 
+ RUHR Uf Küoaù!f KE KH ® CEEC 1j fh AKT Rf OA 
|| !RıhKzZûu A5. ù!f yop|]| aokt $F yAo HEINE Cir AKLHZ2GHS 3 ZÛ 
+ùzUpY# G}b|| tok ORF KOE CZK FA ü af U! e 
Z 
O yùm Yf YG NJ2 T AT Rf OF $ tT ZAFNF || RCS 
tù O yGAf Î !oNJfIKan 1 Hî GHA! fpLHBBnT ã Hef CRF NF] HEND 
KUZD! dfFdK JACK! EB GeoT f YG OSKate. ¥ Arj!f yGq + FzKYOGAZ 
آ.‎ 1 a YZA AOR Nfent héY TAA KB LAYfeK GK 
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O HQFU BUF ao 


TAGE Ljfr 


+ dez lea@n!f 


E LNT GY $ HE 
1F Ate LOT $f 


LpEF eof YIf 
Öezf ¥ ff = 
ac AEE LN eT CFE 


lanTif 


(addf aotBZ! half NIBZ 


HEEWGEUNDAGN :Cê i1 
DIES GIFU NPHEFNE EDIE Î 1 INjÃe NDZ 
(JNJEFGHEGI Uza JSD EYÛEDŞED Û ü1 |§ 


Cé 


f MIEN 
U af Î ZAC || oko Gj Lfi Hf 4 off FNEIyUP LZ 
.U e @ +o آ‎ 2 LT Û] !R NAK OSU af NRO A 
NBÖSGIE U ÛJ aE yîne GF Kj eDAyznk OR +1o!f || BZ 
.SEOLDIDNE fDSLTNJOMğU Hf 
tùteo! 5š jf LpJARf OSI DEK GIA OSES Geof HNOSAyAA 
2ù dA ONjGIPAp Diteijo eqtf LfeAfA Gi _jyÃo GljPAS LiNBHSOSU af 
ad || @fKLPEIj Ozh z df Û) :Î !akKYf yAPLA] !R2 TR LIEU df yÃo 
.(DĞ Z 3 (LfofpS|[ BISYFA adil š1 yJZA 
Qù lzk+ pF IRNjLDENLIOD OR f yC UA KFAIUT U O5 
(üU Gp elf CSI]! L} : !EKYf yApağ KO5Yf Npe Ou! YE GE 
î > aA ÜjDZA NBIIIZCAFE OSO! NK LfeAGJAT anf Ue yaênp 
BEÎ fo DAY StéR UA! 1 adKYyCZ pnÃ leÃev' gpfHNA.I anf RT :T D 
Gi dF RZ nî yYUPfp LFFEOdZP LZ tnfEDNjtteo!f LDIEOK . Cf + a 
. aU 2Z BtoB! LEo!f OMGZf A Stol! eAf AZ J| !RYT o5 
Gı nifPÃp O551 GKLDU aû! | RiIKGBIA ORF U’ aû! +dxBp+ ZEF ONJ]| FEE 
«LHF OS! FEAF HEN te0 RK YAZ 
.tRnolf U af KGBEeKNB fokK G#|{o!f lij AQF afat Û LIL BOE 
.NUDdKfeztdzd2fedk BY AGSABUYRHK2 ALA NDF GAlEno!G 
ORAT anjd NIKI] ! GEHSORT + RADA fF SY AGF Nj dD 
.U af LUN ZEL IZ| Mg! aged KU TDHA GBATUÛ KA GIŞTDS !& 
+ù RADA fij IHNJDZQ] ! KenjA! enja oDZno!f FNKzu PU or 
||! Or f dafa Nek 2 UPEZ EK OR +p! LFAUA tRhzf YGTUF O5 
Ljdz RIY i OR f GIHDLNIPSA ! > FZfjANjIELCARNMOKT Hf eA LD 
1 Rı!f EEUU MNjYADK afb KIL. FERES NIK AU aU LIND 
Kı okleGo!f fepydbDf IQ (cristal) I aÃARp5T Lj Ken O5NMeRK HR 
YA Gig tnGe!) :NgfD NpÎ e 
yÃdt A PNEGZQOGOLHORIY 2 T Af || SNDASGZAG eAl (i 8 
JN ùlj CHIHDUSU' af LEN HEBE + |(}oA leARZAQAÃ L3 L_pIZeRf 
Pda U af 5 SYEIf ygeKNjD Hf ePT f 
KO MEMIR E jeafpDgXOT I e 


2 ORf ا‎ N ZZHDA FOX EE RE 
DZùzK eR ùlê GFA dz | ORK GANjGANEIEOA NIfAoN] z5 اا5‎ 
LIAR NEHER FP :üzAÃyn HP yA5.Y Rf CBfAISU I fo yn LIZ Gf 
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BA .(ED REZIL) (bipNEHZZEDGA . GBEOCZ LIK NJABZT DL HEHE 
LFEùHH. NPAT ON. la hyaîheft HY Npe Oil! A 5 
yù dF Y ù gif +ù!elJãKIG RIE BER OndBB!UBf 2 T A NIBÎb ڂ‎ olf 
FûzZSNJH-_j ZA FF +!elgieG YR SDLHZDYF Ne 2 e 


+ùLpZÎ !og_yüP LHI pT Hf LÛ Dg! SE NAL DHPDEZNA 

Où lG d2 |NK AR OPZANGA Bf OSGfogOl5Û Yf KAB] af 

LSbiFS. ODT ù!f yùJ Lf ND OSI] TOLDNJOzRğÛ Jz ZT! NjAA G{ eK 

+Rjù JAY GR AT ùLPDBPT pYlzf LE YE A2GDŞOSLGE!, ANAS 
.OPZfEIRÎ AOOIZERKT DEFOfSLDLAAED [OR GAGA AA 

lg ZA jaf LF O4 A UÛT JA KEIG f HENDA Hf Y f6 

CH yYGEHA! qfojA BY DOSOZ! T !q GEFA yüu JA HGS LEE f 

.LjzOFLNpT ANY ZA frûz 
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